Plasma phospholipid transfer protein enhances transfer and exchange of phospholipids between very low density lipoproteins and high density lipoproteins during lipolysis.
In order to determine the effects of a plasma phospholipid transfer protein on the transfer of phospholipids from very low density lipoproteins (VLDL) to high density lipoproteins (HDL) during lipolysis, biosynthetically labeled rat 32P-labeled VLDL was incubated with human HDL3 and bovine milk lipoprotein lipase (LPL) in the presence of the plasma d greater than 1.21 g/ml fraction or a partially purified human plasma phospholipid transfer protein (PTP). The addition of either the PTP or the d greater than 1.21 g/ml fraction resulted in a 2- to 3-fold stimulation of the transfer of phospholipid radioactivity from VLDL into HDL during lipolysis. In the absence of LPL, the PTP caused a less marked stimulation of transfer of phospholipid radioactivity. Both the d greater than 1.21 g/ml fraction and the PTP enhanced the transfer of VLDL phospholipid mass into HDL, but the percentage transfer of phospholipid radioactivity was greater than that of phospholipid mass, suggesting stimulation of both transfer and exchange processes. Stimulation of phospholipid exchange was confirmed in experiments where PTP was found to augment transfer of [14C]phosphatidylcholine radioactivity from HDL to VLDL during lipolysis. In experiments performed with human VLDL and human HDL3, both the d greater than 1.21 g/ml fraction and the PTP were found to stimulate phospholipid mass transfer from VLDL into HDL during lipolysis. Analysis of HDL by non-denaturing polyacrylamide gradient gel electrophoresis showed that enhanced lipid transfer was associated with only a slight increase in particle size, suggesting incorporation of lipid by formation of new HDL particles. In conclusion, the plasma d greater than 1.21 g/ml fraction and a plasma PTP enhance the net transfer of VLDL phospholipids into HDL and also exchange of the phospholipids of VLDL and HDL. Both the transfer and exchange activities of PTP are stimulated by lipolysis.